Development of aqueous parenteral formulations for carbamazepine through the use of modified cyclodextrins.
The poor aqueous solubility of carbamazepine was dramatically increased via complexation with various chemically modified beta-cyclodextrins and gamma-cyclodextrins. A preparation of carbamazepine and 2-hydroxypropyl-beta-cyclodextrin was found to be stable to steam sterilization and to storage under a variety of conditions. Carbamazepine, when solubilized in this manner, was found to exert potent anticonvulsant effects in various seizure models and the formulation was tolerated in animals at high doses (100 mg/kg carbamazepine and 1200 mg/kg of the cyclodextrin excipient). The onset of anticonvulsant action was rapid and consistent with almost instantaneous in vivo complex dissociation. The low toxicity of 2-hydroxypropyl-beta-cyclodextrin, when administered via the parenteral route, and its ability to enhance the aqueous solubility of carbamazipine highly favor the use of this excipient.